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Introduction 


The  effects  of  stress  are  wide  and  vary  depending  on  the  individual.  The  Army  has 
placed  paramount  emphasis  on  understanding  individual  and  environmental  factors  associated 
with  stress  and  posttraumatic  stress  disorder  (PTSD)  as  they  may  impact  Soldier  readiness  and 
performance.  In  order  to  better  understand  the  psychological  effects  of  combat  exposure,  an 
analysis  of  the  negative  effects  as  well  as  the  positive  effects  of  combat  is  key  to  recognizing  the 
complexity  of  outcomes  that  may  arise  from  these  experiences.  The  ability  to  understand  why 
some  individuals  experience  posttraumatic  stress  disorder  while  others  experience  posttraumatic 
growth  is  critical  for  the  Army.  If  the  Army  can  develop  a  method  to  help  Soldiers  appraise 
combat  exposure  as  a  positive  experience  that  leads  to  internal  growth,  this  appraisal  may  result 
in  resilient  Soldiers  who  do  not  develop  PTSD.  With  the  study  of  PTSD,  much  attention  is  given 
to  the  concept  of  resilience  (Rutter,  1987).  Resilience  is  the  ability  of  individuals  to  be  able  to 
resist  or  bounce  back  from  adversity.  The  ability  of  Soldiers  to  experience  traumatic  events  and 
then  recover  from  them  is  vital  to  a  Soldier’s  well-being. 

It  is  critical  for  the  armed  forces  to  better  understand  the  concepts  of  resilience  and 
hardiness  in  order  to  best  assist  Soldiers  who  face  physical  and  mental  challenges  due  to  combat 
exposure  in  both  the  short  and  long  term.  Previous  research  indicates  that  heart  rate  can  be  used 
to  test  Soldiers  for  resiliency  against  developing  PTSD  as  well  as  screening  for  susceptibility  to 
PTSD.  Increased  heart  rate  variability  is  a  possible  indicator  of  a  Soldier’s  potential  for 
developing  PTSD  and  may  be  indicative  of  the  length  of  combat  exposure. 
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Stress  and  Posttraumatic  Stress  Disorder 


Psychological  stress  may  be  viewed  from  at  least  three  different  models.  The  stimulus- 
based  model  deseribes  stress  as  a  funetion  of  external  influenee  (Stokes  &  Kite,  1994).  The 
seeond  approaeh  is  a  response-based  model  where  stress  is  a  eomposite  of  response  patterns  from 
exposure  to  the  stressor.  The  third  approaeh  is  a  transaetion  model  that  foeuses  on  the  interaetion 
between  the  individual  and  the  environment  by  appraising  situations  and  shaping  responses 
based  on  those  appraisals  (McGrath,  1976).  Although  there  are  different  models  of  stress,  these 
models  all  emphasize  that  stress  is  multidimensional. 

It  is  well  doeumented  that  human  performanee  is  affeeted  by  stress.  Although  some 
individuals  will  be  affeeted  more  than  others,  human  performanee  generally  follows  the  Yerkes- 
Dodson  inverted  U  funetion  when  under  stress  (Yerkes  &  Dodson,  1908).  When  stress  is 
introdueed,  faeilitation  oeeurs  whieh  has  been  shown  to  improve  performanee  (Chappelow 
1988).  Yet,  at  a  eertain  point  stress  deereases  an  individual’s  performance  (Lehner,  Seyed- 
Solorforough,  O’Connor,  Sak  &  Mullin,  1997).  Stress  will  then  have  negative  effeets  on 
eognition  by  affecting  the  attention,  memory,  and  judgment  of  individuals.  It  is  important  to 
identify  the  balanee  needed  for  optimal  performanee  and  stress  for  individuals. 

Although  exposure  to  traumatie  events  is  experieneed  and  reeorded  in  human  history,  the 
study  of  the  mental  and  physieal  strain  trauma  brings  is  a  relatively  new  field.  PTSD  can  be 
defined  as  an  exposure  to  an  extreme  traumatie  stressor  in  whieh  a  person’s  response  involves 
intense  fear,  helplessness,  or  horror  and  there  is  a  persistent  re-experieneing  of  the  traumatie 
event  with  the  same  symptoms  to  that  inereased  arousal.  Studies  range  from  understanding  the 
role  of  genetie  factors  (Zatzick  et  ah,  2004)  to  environmental  influenees  (Stein,  Jang,  Taylor, 
Veron  &  Livesley,  2002)  and  indieate  that  PTSD  is  multifaetorial.  The  Army  is  trying  to 
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mitigate  the  negative  effeets  of  trauma  but  there  are  other  fields  of  study  that  indieate  Soldiers 
ean  aetually  experience  positive  growth  due  to  traumatic  events  and  bounce  back  to  their  original 
mental  state. 

Posttraumatic  Growth 

Although  posttraumatic  stress  has  been  the  focal  point  of  research  and  information  when 
dealing  with  combat  exposure  and  trauma,  many  survivors  have  reported  posttraumatic  growth 
(PTG)  from  their  experiences.  The  idea  is  that  trauma  and  suffering  can  actually  allow  for  a 
personal  transformation  that  is  positive  in  nature  (Tedeschi  &  Calhoun,  1995).  This  type  of 
growth  or  change  is  reported  with  many  different  types  of  traumas  to  include  life-threatening 
illnesses  (Heffemon,  2009;  Stanton,  Bower  &  Low,  2006),  immigration  (Berger  &  Weiss,  2006), 
and  bereavement  (Cadell  &  Sullivan;  2006;  Znoj,  2006). 

This  evidence  is  further  expanded  in  combat  veterans  who  experienced  PTG  based  on 
their  traumatic  events.  The  possibility  that  Soldiers  can  take  a  traumatic  event  and  experience 
growth  from  it  shows  the  potential  for  PTG.  A  critical  example  is  how  during  the  Vietnam  War, 
aviators  were  shot  down,  imprisoned,  and  tortured  for  years  by  the  North  Vietnamese  Army  and 
Viet  Cong.  Yet  over  61%  said  that  they  benefited  psychologically  from  this  traumatic  event 
(Sledge,  Boydstun  &  Rabe,  1980).  The  former  prisoners  of  war  reported  that  the  imprisonment 
and  hardship  that  they  faced  produced  favorable  changes  in  their  personality,  increased  their  self- 
confidence,  and  allowed  them  to  understand  what  they  truly  value  in  life.  The  traumatic  events 
that  theses  Soldiers  faced  allowed  for  a  positive  growth  to  occur  due  to  the  harshness  of  their 
circumstance. 

Posttraumatic  growth  also  occurred  for  combat  veterans  of  the  1973  Yom  Kippur  War 
(Solomon  &  Dekel,  2007).  These  veterans  were  split  into  either  those  who  were  once  prisoners 
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of  war  or  those  who  were  not.  The  former  POWs  had  more  posttraumatic  growth  with  higher 
levels  of  PTSD  symptoms  than  those  who  were  not  eaptured.  They  found  that  the  severity  of  the 
PTSD  symptoms  had  a  positive  correlation  with  the  degree  of  posttraumatic  growth.  This 
suggests  that  there  is  a  possibility  that  the  harsher  the  situation  that  an  individual  faces,  they  are 
more  positively  affected  if  they  look  at  the  situation  positively. 

The  potential  for  PTG  must  be  fostered  in  Soldiers.  Current  literature  suggests  that  PTG 
can  be  promoted  in  Soldiers  through  three  critical  methods.  First,  is  a  model  of  expert 
companionship  that  focuses  on  the  constancy  of  the  companion,  humility,  and  respect  for  the 
survivor’s  narrative  and  perspective,  and  a  highlighting  of  strength  and  change  (Tedeschi  & 
Calhoun,  2006).  Second,  psychotherapy  can  nurture  change  through  cognitive  processing, 
supporting  attempts  to  master  new  experiences,  and  enhancing  relationships  (Zoellner  & 
Maercker,  2006).  Third,  is  the  importance  of  retelling  a  life  narrative  of  the  trauma  in  a  story 
telling  fashion  (Meichenbaum,  2006).  These  strategies  can  allow  a  Soldier  to  reevaluate  the 
experiences  that  they  faced  and  see  if  they  can  learn  positive  lessons  from  those  experiences.  By 
implementing  these  strategies.  Soldiers  may  see  their  combat  exposure  and  trauma  as  positive 
events  that  allowed  for  positive  growth. 

Resilience 

Along  with  posttraumatic  growth  there  is  a  developing  interest  in  the  ability  of 
individuals  to  resist  or  bounce  back  from  adversity,  or  their  resiliency  to  traumatic  events. 
Resiliency  is  seen  as  a  potential  solution  to  help  Soldiers  adapt  to  the  stresses  of  combat.  If 
Soldiers  are  able  to  face  adversity  and  cope  with  the  stress,  this  could  allow  for  Soldiers  to  adapt 
to  stressful  environments. 
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Neurochemistry  plays  an  important  role  in  understanding  resilience.  When  stressful 
situations  occur,  the  body  releases  mediators  of  allostasis-  cortisol  and  adrenalin,  in  order  to  act 
in  the  short  term  and  promote  an  adaption  to  the  acute  stress  (McEwen  &  Stellar,  1998). 
However,  if  there  is  an  allostatic  overload  due  to  too  much  stress,  this  can  lead  to  chronic  stress 
and  deleterious  consequences.  Resilience  is  the  ability  to  minimize  allostatic  load  by  switching 
off  the  allostatic  stress  response  when  the  actual  stressor  has  ended  (Southwick  et  ah,  2008). 

With  the  current  viewpoint  of  what  resilience  is  and  how  prevalent  PTSD  is  in  the  news, 
many  have  the  misperception  that  PTSD  and  PTSD-like  symptoms  are  common  for  Soldiers 
overseas  and  others  who  face  traumatic  events.  Yet,  resilience  is  the  most  frequently  observed 
outcome  when  an  individual  faces  a  traumatic  event.  One  critical  example  was  an  experiment 
conducted  on  residents  of  the  New  York  Metropolitan  area  during  the  first  six  months  after  the 
September  11*  terrorist  attacks  (Bonnano  et  ah,  2005).  Using  random  phone  surveys, 
investigators  got  a  sample  size  that  mirrored  the  census  data  for  the  New  York  area  (Galea  et  ah, 
2003).  The  survey  found  that  nearly  two-thirds  of  a  large  probability  sample  size  (N=2752)  was 
resilient  to  the  attacks.  This  was  true  even  when  the  sample  was  narrowed  to  only  include  the 
people  who  witnessed  the  attack  in  person  or  was  directly  affected  through  injury  or  loss  of  a 
friend  or  loved  one;  more  than  50%  of  this  sample  showed  resilience.  This  shows  that  most 
people,  although  they  may  be  affected  from  the  traumatic  event,  can  bounce  back  or  are  not 
affected  by  the  events  and  are  resilient  within  the  first  six  months  after  the  event  (Resnick,  Galea, 
Kilpatrick  &  Vlahov,  2004).  Resilience  is  the  most  likely  response  to  traumatic  events  with 
PTSD  and  PTSD  symptoms  only  occurring  in  a  small  percent  of  individuals. 

In  order  to  foster  resilience  in  Soldiers  there  is  a  focus  on  positive  psychology  that 
emphasizes  on  building  a  science  of  human  strength,  virtues,  and  how  one  sees  the  world.  This 
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starts  with  person-centered  factors  of  an  individual’s  personality  dimensions.  There  are  two 
broad  categories  of  person-centered  factors:  flexible  adaptation  and  pragmatic  coping  (Bonanno, 
2004).  Flexible  adaptation  is  the  capacity  to  shape  or  modify  a  person’s  behavior  to  meet  the 
demands  of  a  given  stressor.  There  are  two  different  types  of  flexible  adaptations  which  are 
appraisal-based  and  expressive.  Appraisal-based  flexibility  is  the  ability  of  an  individual  to 
reduce  the  negative  impact  of  stressful  situations  by  appraising  them  in  a  manner  that  promotes 
active  engagement  and  allows  individuals  to  protect  and  promote  their  sense  of  self-esteem  and 
self-efficacy.  Expressive  flexibility  is  the  ability  to  allow  intrapersonal  and  interpersonal 
changes  in  response  to  a  stressor  by  regulating  the  expression  of  emotion  based  on  the  situation. 
Pragmatic  coping  is  the  single-minded  goal  of  coping  strategies  where  an  individual  will  do 
whatever  it  takes  when  responding  to  a  traumatic  event  (Bonanno,  2006).  By  developing  the 
personality  traits  of  individuals,  resilience  can  be  better  adapted  to  traumatic  events.  If  Soldiers 
see  situations  in  a  positive  light  and  adjust  to  stressors  in  that  manner,  they  can  build  more 
resilience  to  these  stressful  events. 

Military  Context 

The  study  of  the  effects  of  combat  exposure  started  in  World  War  II  and  continually 
expands.  In  World  War  II,  the  mental  strain  faced  by  Soldiers  was  explained  as  “shell  shock” 
from  the  artillery  rounds  that  were  fired  near  a  Soldier.  The  Army  then  attributed  psychological 
symptoms  to  “battle  fatigue”  in  World  War  II.  This  showed  that  the  military  started  to 
understand  that  some  psychological  injures  could  actually  be  cured  with  rest  and  down  time  from 
constant  combat  exposure.  They  also  learned  an  important  lesson  of  treating  psychological 
casualties  in  theater  with  supportive  therapy  and  expectation  to  return  to  duty  which  allowed  for 
a  majority  of  Soldiers  to  come  back  onto  duty,  while  those  who  were  treated  at  hospitals  or 
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psychoanalysis  were  unable  to  return  to  the  frontlines  due  to  their  worsening  mental  state  (Jones, 
1995).  This  same  model  was  used  in  the  Korean  War  as  well. 

Currently,  the  Army  eontinues  their  efforts  to  improve  the  quality  of  mental  health  for 
Soldiers  who  experienee  psychologieal  problems  due  to  eombat  exposure.  The  military  formed 
Mental  Health  Advisory  teams  (MHATs)  that  foeus  on  not  only  proteeting  Soldiers  in  the  short¬ 
term  from  issues  related  to  eombat  exposure  but  also  foeuses  on  the  long-term  as  well.  These 
teams  found  that  for  Soldiers  in  Iraq  in  the  fall  of  2003,  7.3%  showed  signs  of  anxiety,  6.9% 
showed  signs  of  depression,  and  15.2%  showed  signs  of  posttraumatie  stress  (Mental  Health 
Advisory  Team,  2003).  Mental  health  problems  are  experieneed  not  only  by  war  fighters  in  Iraq 
(19.1%)  but  are  experieneed  by  war  fighters  in  Afghanistan  (1 1.3%),  and  other  operations 
worldwide  (8.5%)  (Hoge,  Auehterlonie  &  Milliken,  2006). 

Studies  like  the  one  eonducted  by  the  MHATs  and  Hoge  et  al.  (2006)  support  the  need 
for  the  Army  to  develop  resilienee  in  Soldiers.  The  Army  is  already  helping  Soldiers  deal  with 
battlefield  stress  using  the  prineiples  of  eombat  and  operational  stress  eontrol  (COSC).  The 
COSC  doetrine  is  foeused  on  enhaneing  adaptive  stress  reactions,  preventing  maladaptive  stress 
reaetions,  and  helping  Soldiers  with  behavioral  or  psyehiatrie  disorders.  This  and  other  reeent 
initiatives  sueh  as  the  Comprehensive  Soldier  Fitness  Program  show  the  importanee  that  the 
Army  is  plaeing  on  assisting  Soldiers  adjust  to  the  stresses  of  eombat.  If  the  Army  ean  find  a 
metric  or  indicator  as  to  who  may  be  likely  to  develop  posttraumatie  stress  disorder, 
posttraumatie  growth,  or  resilienee  and  evaluate  this  within  the  auspiees  of  the  Comprehensive 
Soldier  Fitness  (CSF)  program,  the  CSF  may  better  assist  Soldiers  exposed  to  eombat. 
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Resilience  and  Heart  Rate 


With  the  information  we  have  on  PTSD  and  resilienee,  it  is  our  goal  to  provide  a  metrie 
that  will  enable  the  United  States  Army  to  potentially  reeognize  speeifie  individuals  who  are 
suseeptible  to  or  more  resilient  to  PTSD,  speeifically  heart  rate.  From  a  basie  biologieal 
perspeetive,  any  stressful  situation,  espeeially  the  traumatizing  events  of  war,  spark  many 
physieal  ehanges  in  the  human  body.  The  system  affeeted  is  the  sympathetic  adrenomedullary 
system  consisting  of  the  sympathetic  nervous  system  and  adrenal  medulla.  The  sympathetic 
nervous  system  controls  the  involuntary  actions  in  the  body  when  high  levels  of  stress  are 
involved.  Elevated  heart  rate  occurs  when  there  is  a  release  of  epinephrine,  a  hormone  found  in 
the  adrenal  medulla  right  above  the  kidney  (Kemeny,  2003).  From  a  physiological  perspective, 
we  hypothesize  that  more  resilient  individuals  will  show  a  lower  heart  rate  when  exposed  to 
traumatic  images.  This  would  reveal  a  lower  level  of  stress  and  potentially  a  lower  susceptibility 
to  PTSD  after  actually  experiencing  a  traumatic  combat  situation. 

During  an  extremely  stressful  situation,  there  are  emotional  changes  that  inevitably  take 
place  as  well.  Brosschot  &  Thayer  (2003)  discovered  that  there  was  a  higher  heart  rate  level  in 
participants  showing  negative  emotions  than  those  with  positive  emotions.  The  importance  of 
this  study  is  that  heart  rate  can  be  specifically  tied  to  negative  emotions  and  that  there  is  a 
distinct  difference  in  the  heart  rate  level  between  positive  and  negative  emotions.  PTSD  is 
viewed  as  being  tied  with  many  negative  emotions  and  with  results  like  this,  it  is  not  a  stretch  to 
believe  that  susceptibility  to  PTSD  could  be  tested  for  by  measuring  heart  rate  after  exposure  to 
something  traumatic.  If  heart  rates  across  the  board  are  elevated  in  most  participants  for  one 
reason  or  another,  differentiation  can  be  achieved  through  the  length  of  elevated  heart  rate.  This 
point  is  demonstrated  in  a  study  done  by  Kibler  &  Lyons  (2004)  using  combat  veterans  as 
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participants.  Their  research  demonstrated  that  “heart  rate  recovery  was  the  only  physiological 
variable  significantly  related  to  PTSD  severity.”  From  this  we  could  expect  to  see  that  Soldiers 
with  a  potential  for  resiliency  may  initially  show  elevated  heart  rates  but  those  high  readings 
would  drop  significantly  faster  than  those  more  prone  to  PTSD. 

Another  study  done  by  Driscoll  et  al.  (2009)  revealed  that  participants  who  tried  to 
decrease  emotions  from  the  presented  categories  of  stimuli  showed  “a  greater  heart  rate 
deceleration  as  compared  to  increasing  emotion.”  A  key  finding  was  that  “when  attempting  to 
down-regulate  emotion,  most  participants  reported  reducing  attention  to  the  more  salient  aspects 
of  the  stimuli”  (Driscoll  et  ah,  2009).  This  could  very  well  indicate  resilience  in  the  participants 
as  they  are  effectively  blocking  out  what  they  don’t  want  to  take  in  and  consequently,  lowering 
their  heart  rate  simultaneously. 

Coping  ability  is  thought  to  play  a  large  part  in  the  outcome  and  Kibler  &  Lyons  (2004) 
found  that  the  veterans’  coping  abilities  were  “highly  correlated  with  PTSD  severity  and  heart 
rate  recovery.”  This  merely  makes  the  point  clear  that  there  is  much  more  to  a  diagnosis  of 
PTSD  than  a  simple  comparison  of  heart  rate  and  PTSD.  This  also  demonstrates  that  individual 
coping  levels  should  also  be  taken  into  account  in  the  proposed  study. 

Nagamine  et  al.  (2007)  found  that  people  with  a  history  of  PTSD  tend  to  have  a  much 
stronger  relationship  between  heart  rate  and  emotional  memory.  The  results  indicated  that  the 
stronger  the  emotional  memory,  the  higher  the  heart  rate  in  those  with  PTSD.  The  authors 
speculated  that  “a  heightened  pre-HR  would  be  accompanied  with  an  emotional  state  during  the 
anticipatory  period.”  This  correlation  will  be  a  critical  consideration  in  the  proposed  test  as  the 
Soldiers  are  exposed  to  traumatic  images  and  videos.  High  heart  rate  and  emotions  such  as  fear 
or  anger  could  go  hand  in  hand  as  signs  of  susceptibility.  Soldiers  remaining  calm  and  letting 
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those  images  “roll  off  their  backs”  could  be  candidates  supporting  the  success  of  the  Army’s 
resiliency  training  program  and  could  provide  valuable  data  for  the  Army’s  assessment  tests 
(Lester,  2009). 

There  are,  however,  a  few  things  that  must  be  taken  into  consideration  before  using  heart 
rate  as  a  predictor  of  resilience  or  susceptibility  to  PTSD.  Kraemer  et  al.  (2006)  conducted  a 
study  on  heart  rate  and  the  prediction  of  PTSD  in  victims  of  accidents.  They  concluded  that  due 
to  the  complexity  of  a  diagnosis  for  PTSD,  “initial  heart  rate  measured  in  a  clinical  setting  is  a 
weak  and  not  independent  predictor  of  PTSD  following  accidental  injuries.”  What  this  says  for 
our  study,  is  that  with  the  data  found,  it  cannot  be  used  as  standalone  evidence  for  resiliency  or 
susceptibility  and  should  not  be  used  to  affect  the  status  of  Soldiers.  Heart  rate  should  merely  be 
used  as  a  flag  to  make  the  Army  aware  of  potentially  susceptible  individuals  and  should  be  used 
in  conjunction  with  other  tests  as  part  of  the  Comprehensive  Soldier  Fitness  assessment. 

It  must  be  noted  that  additional  studies  suggest  that  in  certain  situations,  heart  rate  is  a 
significant  predictor  of  PTSD.  Zatzick  et  al.  (2005)  did  their  own  study  on  emergency 
department  heart  rate  and  how  that  correlated  to  PTSD  growth  in  participants.  They  concluded 
that  “elevated  emergency  department  HR  greater  than  or  equal  to  95  was  an  independent 
predictor  of  PTSD  symptom  development  over  the  course  of  the  year  after  injury”  in  patients 
who  had  been  hospitalized  due  to  some  form  of  injury.  This  reveals  that  while  HR  may  be  an 
independent  predictor  of  PTSD  in  some  specialized  cases,  it  took  a  year  of  observation, 
something  not  very  practical  for  the  Army’s  assessment  program. 

With  that,  our  initial  judgment  stands  that  heart  rate  should  be  used  in  conjunction  with 
some  other  form  of  measurement  to  ensure  accuracy.  The  evidence  for  this  is  further 
strengthened  in  a  study  done  by  Olsson  et  al.,  (2008)  which  attempted  to  predict  PTSD 
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development  after  an  aeeident  and  hospitalization.  They  emphasized  eombining  the  Child 
Trauma  Sereening  Questionnaire  (CTSQ)  in  addition  to  the  heart  rate  results.  They  found  that 
“when  HR  and  the  CTSQ  were  eombined  it  was  observed  that  a  ‘both  positive’  profile  on  the 
eombined  CTSQ-HR  was  more  effieient  at  sereening  for  ehildren  likely  to  develop  PTSD 
symptoms  than  either  the  CTSQ  or  HR  alone.” 

The  initial  test  we  propose  utilizes  Soldiers  from  eight  Army  brigades.  Soldiers  will  be 
plaeed  in  an  auditorium  or  other  large  faeility  with  heart  rate  monitoring  equipment  attaehed  to 
them.  They  would  then  view  a  series  of  slides  and  footage  showing  wounds,  mutilation, 
surgeries,  and  combat  injuries.  Details  of  the  methodology  are  discussed  later  in  this  paper.  We 
propose  that  Soldiers  showing  extremely  elevated  heart  rates  and/or  a  lengthy  period  of  elevated 
HR  while  being  exposed  to  traumatic  images  and  videos  are  more  susceptible  to  PTSD  and  those 
with  lower  heart  rates  and/or  a  shorter  period  of  elevated  heart  rate  will  be  found  to  be  more 
resilient  to  PTSD  in  a  combat  environment. 

Comparison  Metric  Study  #1 

Much  of  this  metric  was  developed  by  analyzing  two  studies  done  with  similar  methods. 
Elsesser,  Sartory  &  Tackenberg  (2004)  designed  a  fairly  similar  experiment  which  in  which  they 
measured  heart  rate,  attention,  and  startle  response  while  the  participants  were  shown  trauma¬ 
relevant  pictures.  Their  researched  focused  on  the  difference  between  recent  trauma  victims  and 
patients  with  PTSD.  Eighty  six  participants  were  used,  thirty  seven  of  which  had  experienced 
some  kind  of  traumatic  experience  in  the  previous  six  weeks.  Eighteen  of  the  86  had  PTSD  and 
3 1  were  healthy  and  acted  as  the  control  group.  The  trauma  patients  experienced  various  types 
of  trauma  related  incidents  to  include  accidents,  robbery,  witness  of  accident  or  suicide,  fire, 
death  of  family  member,  and  rape.  The  PTSD  patients  were  diagnosed  due  to  a  specific  phobia. 
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panic  disorder  or  agoraphobia,  and  depression.  None  had  experieneed  eombat  in  either  the 
reeently  traumatized  group  or  the  PTSD  group. 

Elsesser  et  al.  (2004)  first  identified  what  type  of  traumatie  event  the  partieipants 
experieneed  and  from  that  information,  idiosyneratic  images  were  colleeted  to  mateh  the 
individual’s  speeifie  situation.  Eaeh  partieipant  was  olinieally  assessed  by  a  psyehologist  using  a 
struetured  interview.  Interviews  took  about  an  hour  and  then  partieipants  eompleted  a 
questionnaire  whieh  lasted  approximately  thirty  minutes.  The  researehers  eonducted  a  dot  probe 
task,  recorded  the  heart  rate  and  startle  reactions  of  the  partieipants  both  when  the  pietures  were 
being  presented  and  when  they  were  not  and  had  them  rate  the  images  they  were  being  exposed 
to.  This  proeedure  was  done  in  the  same  order  for  everyone.  Multiple  questionnaires  were  used 
to  inelude  the  State-trait  Anxiety  Inventory  (STAI),  the  Beek  Depression  Inventory  (BDI)  and 
the  Impaet  of  Event  Seale  Revised  (lES-R).  The  STAI  rates  the  subjeet  from  20  to  80,  or  none  to 
high  stress.  The  BDI  uses  ranges  to  indicate  depression  with  1 1 -1 7  showing  mild  depression  and 
18+  as  severe  depression.  The  lES-R  eontains  three  subseales  of  PTSD  symptoms;  intrusion, 
avoidanee  and  hyperarousal.  The  images  that  were  shown  to  the  subjects  were  either  “trauma 
related,  generally  aversive,  pleasant,  or  emotionally  neutral.”  In  this  speeifie  experiment, 
members  of  the  eontrol  group  were  matched  with  one  of  the  trauma  or  PTSD  victims  based  on 
age  and  sex  and  both  individuals  were  shown  the  same  type  of  pietures. 

Eorty  eight  pietures  were  shown  to  the  partieipants  with  12  being  trauma  relevant,  12 
fairly  aversive,  12  pleasant  and  12  emotionally  neutral.  The  presentation  order  was  randomized 
so  the  same  eategory  was  not  presented  baek  to  baek.  The  pietures  were  shown  at  a  size  of  120  x 
80  em  at  a  distance  of  1 .5  m  and  shown  to  the  partieipants  for  6  seconds.  The  startle  response 
was  a  short  presentation  of  a  broadband  105-dB[A]  white  noise.  It  was  given  to  the  subjeets 
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through  headphones  for  50  ms.  This  information  is  important  to  know  beeause  it  was  additional 
stress  added  to  the  experiment  other  than  just  the  pieture  and  heart  rate,  if  it  had  been  just  those 
two,  the  results  may  have  possibly  been  different  (Elsesser  et  ah,  2004). 

The  results  showed  that  the  trauma  partieipants  and  those  diagnosed  with  PTSD  showed 
aeeelerated  and  “speeifie  heart  rate  reaetions”  to  the  stimuli  that  were  presented  to  them. 
However,  no  signifieant  differenees  emerged  between  the  trauma  patients  and  the  PTSD  patients 
(Elsesser  et  ah,  2004).  The  study  provided  evidenee  that  people  diagnosed  with  PTSD  “exhibit 
an  aeeelerative  evoked  HR  to  trauma-relevant  pictures.”  The  following  graphs  show  their  results 
on  heart  rate  among  the  four  different  groups  and  the  three  different  types  of  images  presented. 


Graph  1:  Results  of  HR  for  the  three  categories  of  pictures 


The  most  important  graph  of  these  three  is  the  “trauma-related  picture”  graph.  It  shows 
the  HR  levels  among  the  four  groups  -  the  control  group,  trauma  victims  without  ASD,  trauma 
victims  with  ASD,  and  the  PTSD  group.  The  control  group  shows  a  decrease  in  heart  rate  as  do 
the  trauma  victims  who  were  not  diagnosed  with  ASD.  The  trauma  victims  with  ASD  and  the 
PTSD  groups;  however  show  increased  heart  rate.  These  two  groups  almost  show  a  progression 
towards  PTSD  and  an  elevated  heart  rate.  It  would  be  a  main  goal  of  our  study  to  be  able  to 
track  the  Soldiers  initially  from  a  state  of  no  diagnosis  (like  the  control  group)  through  future 
deployments  to  track  who  developed  PTSD  and  who  did  not.  The  HR  numbers  from  the  initial 
test  when  they  had  no  disorder  could  then  be  compared  to  the  progression  of  a  disorder  if  they 
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did  indeed  come  back  from  deployment  with  one.  These  results,  we  propose,  would  show  that 
those  with  lower  heart  rates  are  most  resilient  and  likely  would  not  show  any  PTSD  diagnoses  in 
the  future. 


Comparison  Metric  Study  #2 

A  second  study  by  Pollatos  et  al.  (2007)  focused  on  interoceptive  awareness  and  the 
participants’  heart  rate  response  after  being  exposed  to  emotional  pictures.  The  critical  element 
of  this  study  was  that  of  interoceptive  awareness  or  “the  extent  of  a  person’s  sensitivity  to  bodily 
signals”  (Pollatos  et  ah,  2007).  The  claim  was  that  an  individual  who  understood  his  or  her  body 
and  could  detect  the  signals  that  it  would  give,  would  have  a  decelerated  heart  rate  when  shown 
the  traumatic  pictures.  Those  with  higher  interoceptive  awareness  would  also  believe  that  the 
pictures  were  more  arousing.  Finally,  they  claimed  that  the  higher  the  level  of  interoceptive 
awareness,  the  more  decelerated  the  heart  rate  would  be  and  the  higher  the  level  of  arousal  the 
participants  would  subjectively  rate.  Essentially,  the  patients  who  can  most  accurately  gauge 
their  own  heart  rate  will  experience  higher  levels  of  arousal  when  shown  emotionally  charged 
pictures 

This  study  consisted  of  38  participants,  16  of  whom  were  males,  and  their  average  age 
was  28  years.  Half  of  the  subjects  had  good  interoceptive  awareness  and  half  had  poor 
interoceptive  awareness.  A  total  of  120  pictures  with  3  groups  of  40  pictures  each  being  neutral, 
pleasant,  and  unpleasant  were  presented.  The  pictures  were  shown  to  the  participants  at  a 
distance  of  1.9  m.  and  were  75x50  cm  in  size.  The  participants  were  introduced  to  the  pictures 
for  25s,  35s,  and  45s  were  they  were  told  to  count  their  own  heartbeats  (the  only  method 
allowed)  and  then  record  the  number  of  heart  beats.  They  were  also  asked  to  fill  out  a 
questionnaire  about  the  pleasantness  of  the  pictures  and  their  arousal  levels.  The  actual  heart 
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rates  were  reeorded  using  an  ECG  with  “nonpolarizable  Ag-AgCl  eleetrodes  on  the  right  mid- 
claviele  and  lower  left  rib  cage.  ECG  activity  was  recorded  with  a  DC  amplifier  and  digitized  at 
a  sampling  rate  of  250  Hz.”  (Pollatos  et  ah,  2007) 

The  study  concluded  that  there  is  a  clear  connection  with  interoceptive  awareness  and 
increased  cardiovascular  reactivity  (as  indicated  by  heart  rate  deceleration)  and  a  higher 
emotional  arousal.  The  higher  heart  rates  in  those  with  higher  interoceptive  awareness  could 
potentially  show  that  a  better  understanding  of  what  one  is  feeling  leads  to  greater  emotions 
(Pollatos  et  ah,  2007).  In  our  study,  this  is  relevant  because  it  is  important  to  understand  how  a 
Soldier  perceives  one’s  own  bodily  signals.  If  a  Soldier  is  experiencing  a  high  heart  rate,  it  may 
indicate  a  perception  of  becoming  stressed  or  anxious.  Interoceptive  awareness  could  potentially 
be  tested  for  in  the  subjective  and  objective  portions  of  the  CSE  assessment  (Tester,  2009). 

Proposed  Study  Method 

Participants 

Taking  the  most  applicable  parts  of  these  similar  studies  into  consideration,  our  proposed 
study  design  primarily  attempts  to  identify  Soldiers  who  will  be  resilient  to  PTSD  while  at  the 
same  time  flagging  Soldiers  that  show  a  higher  level  of  susceptibility  to  PTSD  when  exposed  to 
combat.  The  participants  will  be  U.S.  Army  Soldiers  from  eight  different  brigades  who  have  not 
been  exposed  to  combat  or  any  extreme  traumatic  experience  prior  to  the  testing.  This  is  a 
critical  part  of  the  testing  because  Soldiers  who  previously  experienced  a  traumatic  event  non¬ 
combat  related  could  potentially  “reflect  the  priming  effect  of  earlier  traumatization  or  a 
combination  of  inherited  vulnerability  and  lifetime  exposure”  (Shalev  et  ah,  1998). 
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Apparatus  and  Procedure 

The  test  will  take  place  in  conjunction  with  the  subjective,  objective  and  physiological 
portions  of  the  CSF  assessment  (Lester,  2009).  Thirty  participants  will  be  in  a  room  at  a  time, 
seated  at  a  table  with  privacy  walls  on  three  sides  and  a  computer  screen  in  front  of  them.  The 
Soldiers  will  be  hooked  to  an  ECG  to  monitor  heart  rate  and  the  first  stage  of  the  test  will  be  to 
introduce  them  to  60  pictures  in  3  groups  of  20  in  random  order.  There  will  be  3  different 
categories  of  pictures:  pleasant,  neutral,  and  extremely  traumatic  (combat  wounds,  surgery 
images,  mutilation).  The  images  will  be  presented  to  the  Soldiers  in  10  second  intervals.  They 
will  then  be  given  10  minutes  to  rest  and  will  then  be  taken  into  an  auditorium  where  they  can  be 
monitored  and  again  will  be  hooked  to  an  ECG.  They  will  be  shown  a  5  minute  clip  containing 
intensive  combat  trauma  and  surgery  footage  with  sound  on  an  image  20  ft.  by  10  ft.  from  a 
projector,  all  the  while  having  their  heart  rate  monitored.  They  will  be  closely  watched  for  signs 
such  as  shutting  eyes,  looking  away,  and  covering  ears  which  will  be  reported  and  taken  into 
account. 

This  method  is  expected  to  reveal  Soldiers  who  exhibit  a  lower  heart  rate  during  exposure 
to  the  traumatic  images  will  prove  to  be  more  resilient  to  the  effects  of  PTSD  while  those 
showing  elevated  heart  rates  could  potentially  be  more  susceptible  to  PTSD.  The  strengths  of 
this  project  are  seen  in  the  clear  correlations  among  PTSD,  traumatic  images,  and  heart  rate. 
Conceptually,  the  inverse  can  be  taken  from  these  official  studies  to  fit  the  assessment  the  Army 
is  looking  for  in  the  CSE.  We  expect  the  results,  compiled  over  an  extended  period  of  time  and 
multiple  deployments,  show  that  lower  heart  rates  indicate  higher  resiliency  and  suggests  that  the 
resiliency  training  is  working. 
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Analysis  and  Incorporation  into  the  CSF  Assessment  Design 


As  stated  previously,  a  key  weakness  in  the  proposed  test  is  due  to  the  eomplexity  of 
PTSD.  There  are  many  faetors  that  go  into  diagnosing  the  disorder  and  Kraemer  et  al.  (2006) 
eoneluded  that  heart  rate  eannot  be  used  as  an  independent  predictor  of  PTSD  in  accidents  due  to 
these  complexities.  Another  possible  issue  in  our  proposed  test  is  found  in  the  lack  of  studies  on 
tracking  non-PTSD  subjects  and  their  resiliency  against  some  future  traumatic  experience.  Most 
of  the  current  studies  are  with  participants  already  diagnosed  with  PTSD  and  the  relationships  of 
heart  rate,  images,  and  conditions  will  have  to  be  formed  to  fit  the  new  metric.  It  will  take  time 
to  gather  initial  data  and  then  track  each  Soldier  on  multiple  deployments  if  heart  rate  is  used  as 
the  physiologic  variable  in  the  CSF. 

The  opportunities  that  this  proposed  metric  provides,  however,  are  found  in  the  other 
parts  of  the  CSF  Assessment  design.  Through  the  subjective  and  objective  portions,  certain 
variables  (interoceptive  awareness  and  different  levels  of  coping  ability)  could  be  tracked  in  the 
participants.  It  would  provide  physiological  data  to  track  the  Soldiers’  heightened  resiliency 
based  on  the  training  they  receive. 
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Notes 


1 .  LTC  McBride,  5  May  2010,  assistance  given  to  the  authors.  West  Point,  NY  at  the  poster 
brief.  She  suggested  that  the  study  be  done  in  stages  following  each  deployment  by  the 
Soldiers,  therefore  tracking  their  progress.  This  was  excellent  advice  that  we 
incorporated  into  the  paper. 

2.  LTC  Merlo,  5  May  2010,  assistance  given  to  the  authors.  West  Point,  NY  at  the  poster 
brief  Our  discussion  with  him  helped  us  see  how  Graph  1 :  Traumatic  pictures  could 
reveal  a  progression  of  Soldiers  on  multiple  deployments  as  seen  in  the  categories  of 
Constants,  Trauma  without  ASD,  Trauma  with  ASD,  and  PTSD  patients.  Trauma 
without  ASD  could  be  similar  to  resiliency  in  Soldiers  while  Trauma  with  ASD  could  be 
similar  to  a  Soldier  beginning  to  develop  PTSD. 
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